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(54) METHOD FOR DRYING HOLLOW MOLDED ARTICLE 

(57)Abstract 

PURPOSE: To prevent the cracking of a hollow molded article at the time of drying by molding the hollow 
molded article composed of an inorg, powder before forcibly passing air through the hollow part of the molded 
article. 

CONSTITUTION: A hollow molded article is a molded article having a hollow part such as a tubular article, a 
honeycomb article or a foam article having open cells and one opened only at a single end thereof may be 
adapted but one opened at both ends thereof, especially, a honeycomb article is effective. After this molded 
article composed of an inorg. powder is molded, air is forcibly passed through the hollow part of the molded 
article. At this time, it is pref. to pass air only through the inner wall of the molded article. The drying of the 
molded article may be performed by this method until the dried molded article is obtained but this method is 
adapted until initial shrinkage due to drying is completed and, thereafter, a usual drying method such as high 
temp, standing drying or room temp, natural drying is used. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The desiccation approach of the inorganic fine-particles moldings characterized by carrying out 
aeration to the centrum of this moldings compulsorily after shaping of the hollow-like moldings of inorganic fine 
particles. 

[Claim 2] The desiccation approach according to claim 1 that a hollow-like moldings is a honeycomb-like 
moldings. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new desiccation approach of the hollow-like moldings of 

inorganic fine particles. 

[0002] 

[Description of the Prior Art] Hollow-like moldingses, such as current and ceramics, are applied to various 
applications. For example, the ceramic honeycomb moldings is used for various applications, such as catalyst 
support and a filter. Moreover, the tubular ceramic moldings is used for the application of tubing for 
thermocouples, the protecting tube of a heating element, etc. 

[0003] Water is added to a raw material, and it kneads or distributes, and fabricates and dries after an 
appropriate time, and the hollow-like moldings of inorganic fine particles, such as ceramics and activated carbon, 
is sintered if needed, and let it be a product 

[0004] When it dried under a room temperature or in the dryer in this desiccation process in the case of the 
hollow-like moldings, compared with the vapor rate of the moisture from the front face of the outer wall of a 
moldings, evaporation of the moisture from the front face of the wall of a moldings was slow, and had become 
the outer wall of a moldings, and the cause which produces the imbalance of a rate of drying inside and produces 
a crack. 

[0005] Therefore, to dry evaporating moisture slowly at low temperature, or covering a moldings with vinyl etc. 
on the occasion of desiccation of the hollow-like moldings which the damage on a crack etc. tends to produce, 
and controlling evaporation of moisture was needed. 

[0006] Moreover, in order to control the rapid desiccation in early stages of desiccation, there is also the 
approach of drying under high-humidity/temperature (the volume an exotic-material fabrication encyclopedia, 
84-87 pages, and for "new-materials fabrication encyclopedia" edit committees, the Industrial Investigation 
Committees ingredient information-center issue). 

[0007] However, even if it used this approach, little desiccation moldings of a crack was not able to be obtained. 
Moreover, the drying time will become very long. 

[0008] Furthermore, blend thermal coagulation nature polysaccharide with inorganic fine particles, and heat a 
moldings, thermal coagulation nature polysaccharide is made to solidify, and the approach of subsequently drying 
this is also proposed (JP,3-131562,A). However, in this approach, in order that thermal coagulation nature 
polysaccharide may solidify, the process which presses down evaporation of moisture is needed. 
[0009] By the above conventional approaches, the crack of a desiccation moldings cannot yet be prevented fully. 

[0010] Moreover, in such a conventional method, if quite strict conditioning is not performed to a desiccation 
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process, a desiccation moldings is not producible. For this reason, even if workability and productive efficiency 
worsened or it carried out sufficient cautions depending on the desiccation moldings obtained, there was also a 
thing in which still more sufficient desiccation is impossible. 

[001 1] moreover, in spite of becoming disadvantageous on the property of a moldings, it is required to use many 

binders so that it may not crack — etc. — obliged to disadvantageous profit. 

[0012] 

[Problem(s) to be Solved by the Invention] Development of the desiccation approach of the hollow-like moldings 
of inorganic fine particles that the perfect desiccation moldings which does not have a crack etc. certainly is 
obtained by the simple approach was desired. 
[0013] 

[Means for Solving the Problem] After this invention person's having examined the hollow-like moldings of 
inorganic fine particles wholeheartedly and fabricating inorganic fine particles in the shape of hollow, when 
aeration of the air was compulsorily carried out to the opening of this moldings, even if it gave a subsequent 
elevated temperature and rapid desiccation, a desiccation moldings acquires the knowledge of being hard to 
produce the damage on a crack etc., repeats examination further, and came to complete this invention. 
[0014] That is, this invention relates to the desiccation approach of the inorganic fine-particles moldings 
characterized by carrying out aeration to the centrum of this moldings compulsorily after shaping of the hollow- 
like moldings of inorganic fine particles. 

[0015] The hollow-like moldings in this invention points out the thing of a moldings which has a centrum for the 
form which has a tubular moldings and honeycombHike moldings and a free passage hole. Moreover, only one end 
face may be carrying out opening also of that in which the both ends of a moldings are carrying out opening. 
Especially this invention desiccation approach is suitable for that in which both ends are carrying out opening. It 
is especially effective in especially the honeycombHike moldings of 20 - 95% of hole density. The configuration of 
this honeycomb hole may be the thing of arbitration, such as a polygon, a round shape, etc. of a trigonum, a 
rectangular head, etc. 

[0016] Moreover, this centrum points out the opening section in tubing of a tubular moldings, the opening section 
of the eel hole of a honeycombHike moldings, etc. 

[0017] Moreover, although it is not especially restricted if the raw materials of a moldings are inorganic fine 

particles, industrial use ceramic fine particles, activated carbon, etc. are mainly applicable. 

[0018] As industrial use ceramic fine particles, borides, such as nitrides, such as carbide, such as oxides, such 

as a silica, an alumina, a titania, a magnesia, a ferrite, synthetic cordierite, a zirconia, a zirconium dioxide, a 

mullite, a spinel, barium titanate, and a zeolite, silicon carbide, and boron carbide, silicon nitride, boron nitride, 

and alumimium nitride, zirconium boride, and titanium boride, a kaolin, talc, sepiolite, hydroxyapatite, etc. can be 

mentioned. 

[0019] Especially this invention drying method is effective in desiccation of the moldings of a thing with quick 
desiccation like a zeolite. 

[0020] Such a zeolite especially may not be limited but may be any of natural zeolite and permutite. Moreover, 
two or more sorts may be mixed and used. As such natural zeolite, a CHABA site mold, a natural mordenite 
mold, a clinoptilolite mold, an erionite mold, etc. are mentioned. As permutite, anything of the mold of A molds 
(the siluton BTM by Mizusawa Industrial Chemicals, Ltd., MIZUKA sieves 4ATM, etc.), X types (MIZUKA sieves 
XTM by Mizusawa Industrial Chemicals, Ltd. etc.), Y molds (MIZUKA sieves YTM by Mizusawa Industrial 
Chemicals, Ltd. etc.), a synthetic mordenite mold, and high silica molds (MR mold etc.) is used. Furthermore, the 
thing from which a Si/aluminum atomic ratio and structure differ, the zeolite which consists of other elements 
can be used. 

[0021] Moreover, it is usually easy to be used as a binder added in case the compound for shaping of inorganic 
fine particles is ac(justed. 

[0022] For example, mineral matter, such as natural polysaccharide, such as synthetic resins, such as polyvinyl 
alcohol, a polyvinyl butyral, polyethylene RENGUNIKORU, and a cellulosic, an alginic acid, gum arabic, a dextrin, 
curdlan, and a paramylum, clay, and a kaolin, etc. is used. 

[0023] 1-50 weight section use of these binders is usually carried out to inorganic fine particles. 

[0024] For example, also by the usual desiccation approach, although there are comparatively few cracks, in 1 - 

30% of the weight of a case, it becomes easy to produce a crack at a desiccation process, when a zeolite is 

fabricated in the shape of a honeycomb, and there are more binder additions than 30 % of the weight 

[0025] Usually, a binder and the water of optimum dose are added to the aforementioned inorganic fine particles, 

the compound of inorganic fine particles is prepared, and then this is fabricated in the shape of a honeycomb, or 

the configuration of a request of tubular **. 

[0026] Although not limited, especially the shaping approach can apply extrusion molding, injection molding, etc. 



file://D:¥GetIPDLT*SSiy^^/i: / i>fg¥JPOEn¥JP-A-H05-285929.html 



2009/08/12 



JP-A-H05-285929 4 /7 
as the shaping approach, when using water for compound preparation. 

[0027] Thus, a desiccation moldings without a crack is obtained by giving the obtained moldings to this invention 
desiccation approach. What is necessary is just to specifically ventilate compulsorily to the centrum of this 
hollow-like moldings after shaping of an inorganic fine-particles moldings. Since the desiccation inside a moldings 
(wall) is promoted by this process, the difference of the rate of drying of a moldings outside surface and the 
interior decreases, the strain of the moldings generated in early stages of desiccation is suppressed, and the 
reinforcement of a moldings is also maintained by it This early desiccation influences the reinforcement of a 
moldings greatly, and the damage on a crack etc. cannot produce easily the moldings obtained by doing in this 
way in a subsequent desiccation process. 

[0028] Especially this approach of ventilating compulsorily is not limited. The method of specifically placing a 
hollow-like moldings into the dryer which the powerful fan took the side of at the approach and dryer which 
place a hollow-like moldings so that the sense of a wind and the sense of a hole may become the same, and the 
diffuser of the wind of a compressor etc. can be done. Moreover, the approach of attracting the air which exists 
in a centrum with a vacuum pump etc. is also applicable. 

[0029] In this case, it is desirable to make only the internal eel part (wall) of a hollow-like moldings ventilate by 
the approach of carrying out a lap with the approach of extracting the outlet of air and controlling ventilation, 
the nonwoven fabric which made only the outer wall part of a hollow-like moldings become wet with a synthetic- 
resin film or water. According to this approach, the desiccation moldings which does not have a crack in the 
whole hollow-like moldings rather than the approach of ventilating and drying for a short time is obtained. 
[0030] The air which carries out aeration may be atmospheric air, usual warm air, or usual hot blast. The air 
under the usual workplace conditions, for example, a room temperature and the condition of the usual humidity, 
can be used. 150 degrees C or less of temperature are 5-120 degrees C preferably more highly than 0 degree C, 
and, specifically, 8054 or less of relative humidity (R. H.) is good. Furthermore, it is preferably [ 70% or less of ] 
good. 

[0031] There should just be airflow as air passes the hole of a moldings, and it is suitably decided with a 
configuration, magnitude, etc. of the moldings to dry. For example, although the both ends of a moldings are 
carrying out opening, to a case, air should just pass from one opening edge to the opening edge of another side. 
Moreover, what is necessary is just to circulate the air of the centrum of a moldings by the approach of 
attracting the air which exists in the approach of spraying a compressed air from the direction of an opening 
edge, or the centrum etc., when opening only of one end face is being carried out. 

[0032] Although desiccation of a moldings may be completely dried until it obtains a desiccation moldings by this 
invention desiccation approach, until it is not necessary to dry completely on the other hand and the initial 
contraction of the moldings by desiccation is completed. Generally, it is sufficient if it dries to constant-rate- 
period termination extent the first stage. What is necessary is just to define aeration time amount suitably 
according to the raw material used, since this initial contraction changes with classes of inorganic fine particles. 
[0033] What is necessary is just to use the usual desiccation approaches, such as standing desiccation in an 
elevated temperature, and an air drying in a room temperature, after that initial desiccation, in order to obtain a 
perfect desiccation moldings in ending aeration with this initial desiccation extent. For example, if it puts in into a 
1 15-degree C dryer immediately, a moldings can be dried in 1 - 2 hours after initial desiccation. 
[0034] Furthermore, after drying a moldings, it can sinter and a desired inorganic fine-particles sintering object 
can be obtained as occasion demands. 
[0035] 

[Effect of the Invention] According to this invention, in case a hollow-like moldings is dried, the crack of the 

moldings at the time of desiccation can prevent simple by making a moldings wall ventilate air. 

[0036] The honeycomb-like moldings by which the desiccation process was conventionally presupposed 

especially that it is difficult and takes time and effort by this approach is able to manufacture simple efficiently. 

[0037] 

[Example] 

50g (solid content) bentonite powder (Ben Clay TM by Mizusawa Industrial Chemicals, Ltd.), a 50g glass fiber 
(the Nippon Sheet Glass Co., Ltd. make, micro glass chopped strand TMRES015), and 200g (solid content) 
kibushi clay (Maruo Calcium make) were added to the high silica type composition zeolite powder (MIZUKA 
sieves EX[ by Mizusawa Industrial Chemicals, Ltd. ]-122TM) of 700g of manufactures of the [example -1 of 
manufacture] zeolite honeycomb moldings (solid content). Furthermore, 12.5g curdlan (Takeda Chemical 
Industries, Ltd. make), the 31. 3g hydroxypropyl methylcellulose (viscosity in 20 degrees C of a 2 % of the weight 
water solution: about 28,000 centipoises), and a 6.2g polyethylene glycol (the Sanyo Chemical Industries, Ltd. 
make, macrogol 6000 TM) were added, and this mixture was blended dryly with the desk 2 shaft kneading 
machine for about 1 hour. 



file://D:¥GetIPDLT^y^-&fc^fg¥JPOEn¥JP-A-H05-285929.html 



2009/08/12 



JP-A-H05-285929 5/7 

[0038] Subsequently, it kneaded under reduced pressure (about 100 to 700 mmHg) for about 1 hour so that a 
water total amount might become this mixture with 440g about distilled water. In this kneading, the jacket of a 
kneading machine was made to circulate through 10-degree C cold water, and the kneading object was cooled. 
[0039] Thus, the obtained kneading object was put into the polyethylene bag, and it riped at a room temperature 
thru/or 40 degrees C for about three - five days. Next, the extruding press machine (DE[ by Honda Machinery 
Works Co., Ltd. ]-35 mold) was loaded with this, it kneaded under reduced pressure, and the kneading solid-state 
constituent for zeolite shaping was obtained. 

[0040] Next, the above-mentioned extruding press machine was equipped with the honeycomb molding die, the 
above-mentioned kneading constituent was built using this, and extrusion molding was carried out to the shape 
of a prism mold honeycomb of 30mmx30mm wide, and the number 300-piece [/square ] inch of eels. 
[0041] Next, this was cut in die length of 40mm, and the honeycomb-like moldings was obtained. 
[0042] To the eel hole of the zeolite honeycomb moldings obtained in the example -1 of [example -1] 
manufacture, the 24-degree C compressed air was ventilated for 30 seconds 2.5k g/cm2 and RRM. This 
compressed air extracted the nozzle, and it is made to touch only the wall of a eel hole, and it touched the 
honeycomb outer wall, and it went so that there might be nothing. 

[0043] Then, this honeycomb moldings was given to the air drying of 24 hours under 24 degrees C and an 
R.H.:43% condition, and the desiccation moldings was obtained. 

[0044] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1]. 
[0045] To the eel hole of the zeolite honeycomb moldings obtained in the example -1 of [example -2] 
manufacture, the 24-degree C compressed air was ventilated for 30 seconds 2.5k g/cm2 and R.H.:0%. The 
ventilation by this compressed air extracted the nozzle, and it is made to touch only the wall of a eel hole, and it 
touched the honeycomb outer wall, and it went so that there might be nothing. 

[0046] Then, this honeycomb moldings was given to stoving of 2 hours under 115 degrees C and an R.H.:1% 
condition, and the desiccation moldings was obtained. 

[0047] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1]. 
[0048] To the eel hole of the zeolite honeycomb moldings obtained in the example -1 of [example -3] 
manufacture, 80-degree C warm air was ventilated for 120 seconds R.H.:3%. Ventilation by this warm air was 
performed by [ as touching a eel hole and a honeycomb outer wall ]. 

[0049] Then, this honeycomb moldings was given to stoving of 2 hours under 1 1 5 degrees C and an R.H.:1% 
condition, and the desiccation moldings was obtained. 

[0050] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1], 
[0051] To the eel hole of the zeolite honeycomb moldings obtained in the example -1 of [example -4] 
manufacture, 80-degree C warm air was ventilated for 30 seconds R.H.:3%. Under the present circumstances, it 
is made not to plug up the opening edge of a honeycomb moldings, and the lap only of that outer wall was carried 
out with the synthetic-resin film, and as warm air mainly touched the wall of a eel hole, it carried out 
[0052] Then, this honeycomb moldings was given to stoving of 2 hours under 115 degrees C and an R.H.:1% 
condition, with the lap carried out, and the desiccation moldings was obtained. 

[0053] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1]. 
[0054] To the eel hole of the zeolite honeycomb moldings obtained in the example -1 of [example -5] 
manufacture, 80-degree C warm air was ventilated for 30 seconds R.H.:3%. The ventilation by this warm air 
extracted the nozzle, and it is made to touch only the wall of a eel hole, and it touched the honeycomb outer 
wall, and it went so that there might be nothing. 

[0055] Then, this honeycomb moldings was given to stoving of 2 hours under 115 degrees C and an R.H.:1% 
condition, and the desiccation moldings was obtained. 

[0056] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1]. 
[0057] When 700 degrees C and baking of 2 hours were performed within the electric furnace (Product made 
from MOTOYAMA, SUPER BURN SB-2025D mold), the crack with new all etc. did not generate the desiccation 
moldings obtained in the [example -6] examples 1-5, but the good baking object was obtained. 
[0058] The honeycomb moldings obtained in the example -1 of the [example -1 of comparison] manufacture was 
given to the air drying of 24 hours under 24 degrees C and an R.H.;43% condition, and the desiccation moldings 
was obtained. 

[0059] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1], 
[0060] The honeycomb moldings obtained in the example -1 of the [example -2 of comparison] manufacture was 
given to stoving of 2 hours under 115 degrees C and an R.H.:1% condition, and the desiccation moldings was 
obtained. 

[0061] Five desiccation moldingses were created like the above. The crack property is shown in [Table 1]. 
[0062] It is made not to plug up the opening edge of the honeycomb moldings obtained in the example -1 of the 
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[example -3 of comparison] manufacture, the lap of the outer wall was carried out with the synthetic-resin film 
stoving of 2 hours was given under 115 degrees C and an R.H.:1% condition, and the desiccation moldings was 
obtained. 

[0064] ^ deS ' CCation moldingses were created like the above. The crack property is shown in [Table 1]. 

[Table 1] 
*1. 
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[0065] The 125g binder for ceramic shaping (the Takeda Chemical Industries, Ltd. make. BIOPORI TMP-1) was 
added to the alumina (the Showa Denko K.K. make, AL-160SG-4) of 2 f 500g of manufactures of the [example -2 
of manufacture] alumina honeycomb moldings (solid content), and this mixture was blended dryly with the desk 2 
shaft kneading machine for about 1 hour. 

[0066] Subsequently, it kneaded under reduced pressure (about 100 to 700 mmHg) for about 1 hour so that it 
might become this mixture with 500g about distilled water. In this kneading, the jacket of a kneading machine was 
made to circulate through 10-degree C cold water, and the kneading object was cooled. 

[0067] Thus, the obtained kneading object was put into the polyethylene bag, and it riped at a room temperature 
thru/or 40 degrees C for about three - five days. Next, the extruding press machine (DE[ by the Honda 
ironworker company ]-35 mold) was loaded with this, it kneaded under reduced pressure, and the kneading solid- 
state constituent for alumina shaping was obtained. 

[0068] Next, the above-mentioned extruding press machine was equipped with the honeycomb molding die, and 
extrusion molding of the above-mentioned kneading constituent was carried out to the shape of a prism mold 
honeycomb of 30mm by 30mm, and the number 300-piece [/square ] inch of eels using this. 
[0069] This was cut in die length of 40mm inheriting, and the honeycomb-like moldings was obtained. 
[0070] To the eel hole of the alumina honeycomb moldings obtained in the example -2 of [example -7] 
manufacture, 80-degree C warm air was ventilated for 30 seconds R.H.:3%. 

[0071] Then, this honeycomb moldings was given to stoving of 2 hours under 115 degrees C and an R.H.:1% 
condition, and the desiccation moldings was obtained. 

[0072] Five desiccation moldingses were created like the above. The crack property is shown in [Table 2]. 
[0073] When 1,600 degrees C and baking of 2 hours were performed within the electric furnace (Product made 
from MOTOYAMA, the SUPER BURN SB-2025D mold TM), the crack with new all etc. did not generate the 
desiccation moldings obtained in the [example -8] example -7, but the good baking object was obtained. 
[0074] The honeycomb moldings obtained in the example -2 of the [example -4 of comparison] manufacture was 
given to stoving of 2 hours under 115 degrees C and an R.H.:1% condition, and the desiccation moldings was 
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obtained. 

[0075] Five desiccation moldingses were created like the above. The crack property is shown in [Table 2] 
[0076] 
[Table 2] 
£2. 
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[Translation done.] 
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[000 5]fflot, CK>'*lft&4©Jf£;!>i£C 

3 > h d - JUL ft# 6£itl£fT 5 C 4 ##54 5 

[0006] ttc, &mnmo&m.t£imiii9M*ztt 
mm, 8 4 - 8 7 h. r^w^mto*i«i j «ft«jt 

£18. Ct*)«W^tmtlHR-fe>i'-*MT) . 
[0 00 7 ] L#>U CO^fflUTt, CWSMi© 

^fti»ie««}e«j«:»ac<tttr*ft*r,fc. k 

[0 00 8] Kfctt. MI8Btt£^&jMKtlHtCceg 40 
3 156 2). Ufrb. C(D77ffiCCfel»r«, $ig@tt 

£$§sa««@-f sfc&cc. *#©£jg£ft5;t.&ifi# 

£>S£ftS. 

[0 00 9] ffi»©<fc 5ft8£*2fj£rtt. */c+»fcft 

too i o] ifc. co«t^ftt!e*ffir«. tagistc 
s-csftn. c©te*. ftiwt. 4ffia$*J3B<ft->fc so 



5-285929 

2 

[0 0 1 1 ] Sfc. fS^©#tt±^fiJi^S(Ci}6J6 
1*. t>tfSltoLftt>J:^c£<©;W>#-£ffifflTS 

C 4#d2*ra*&4**#m*jjMftft < 3 tort»fc. 
[00 12] 

[0013] 

[SHfcjBfcf S/c»©^g] .*I6M#B % M9M»f*© 

*swao^»ccoi»r«atw*ffftt». ste«*H**«t> 

iISvUc4c<5. f-©f*©WS-c©ii2)ite*8(c^Lr 
beMWUgMK. Ot>'$Maft£'©l«£#£DCc< l>4l> 

tc 

[o o 1 4 3 tuf>%, *mteim$mm2mm 
zft® t ? h mmm#imm<Di&m & k. m t *> . 

[0015] $ftR(cfettS4$ttlittiStt£Mt. 

^~*7Atwt&. aa?L4wra7*-Aft 

©pJ£#IHPt/-a>l>i©T , &, -#©J8ffl/cW#MP 
^□L/Tl>Si©tCJSfCl»S. 4 0 toW. H?L*2 0 

-9 5%©^i#Atf^&cc#«:WS!rcaa. K^- 
s©t©r*orMi^ 

[00 1 8] *fc. WaSiB. «ttfi0B«©«*J© 

[00 17] fi)<;^©Mf4B3tera<*-c*toW. 
9 f x»#<»fitt«jSc<!r*Jit»4ft4. 

[00 18]lSffl-fe75^^ilt«, 

[0019] -^+7^ h©j:^«:ia»oai»t©©«» 

[0020] c©J:^%*'^7-f Hi. tttcffiSSft 



f 



(3) 

3 

4A'"f) , XS (*?f{t^IJgCt*)KsX*7i/-7X 
,- ^) . ^fiS-t^^^ HS, ;Wi";*73> (MF IS 

30 ©t>r*i©s>©fc©feffli>e>ft£. gccis. s \/ 

[002 1 ] J/c, ^^i*{DfiSJf5ffl3>>-^> K£S3 
[002 2] WAtt. Z-)lT)la-)l> tf'jf- 

[002 3] Ctifc'W flMttftteffts 
[ 0 0 2 4 ] Witf. FiA-^AttTOo 

- 3 o mfi^ow^jctt^strs-covsnn^a < 
[ o o 2 5 ] a*, mwommmon > y- tas 

[002 6] JSJfcfrfttt. fttCK!£3 ft* 

3>/f5>KWR«:*«rttfflrSJi^«:B. fiSEJfJ^ 30 

[0 02 7 ] C<D<k5lCb-C&fztltcim<&li:*min. 

ttfiHI5«»©<ti2«K!JiWWtt:ji»rti«J:i>. C©I« 
«-«fc9. RSFK)I*)SS (fill) ©fc»*M^ 3 fx 

[0028] cvmmicmmtzii-mmicm&zti 

t*^E^?ria©|fi) S £ ?l©[6] £ ifiM 0 (C & £ J: 5 «C 
F^-fi'— ?\ 3>Xu •yV-©m©PX^tjH 

rt<> x^cc <t o ^succsa-r s am* ®? i -r s ^ 

[002 9] C CDIISfC. £m©ttP£&9iirfl£$IK*fp-<r 50 
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T. ^^^^©rtSU-b JWSP^ (F«9g) ©#(C. ilffl, 

ft© & i »$g«MS^^f# h h i> . 

[0030] iim$i+5^m«jis©Am-?>s®* fc« 

®. jiS©aS©^frT©Sm4fflt^Ci*s-CtS. 
*(*W(C«. SgttO-CJ:f)Jtt< 15 0'CWT. Itftb 
<«5-l 2 0'Cr > fB*tSS (R.H.) «8 0%WT 

[0031] m&tef&mtwizgsn.Ami&tztcttab 

Mfc&btiz,. mutt. fSLmiommA^nbx^iii 
©©w^cctj. -^©^p«*^ft6^©ggpa^sm,*j 
iij§-fftw:<fci>„ -^©Sffi©^PLrc^J© 
^ccis. i§pffl©^^e,E^^^ffw?.^rs^*agp 

©$ a SP©^a?rii£ji 3 J; I > 0 
[003 2 ] fiX^©ie^{i. *^S£iSM[cj:oT 

^{c^LTLS'5^ii^< , le^ci;-?,^^© 

[0033] c<Dmm&.mmm?m%.*:fe7?z>m£ic 
&*m>tumi,\ mx.\z> ww&mk, m*>ic 1 1 5 

•c©|gfi|«cf ttAft& i, 1 - 2 BSrar-fiSff^©^* 

[0034] Mccfisjf^ias^. ^scc j: 0 . urn 

[0 03 5 ] 

[0036] cvumic&n . wc. ia»ig*$ 
ma. < ®H{c«ig-r set waim-c& 5. 

[0037] 

[X1IM] 

7 0 0 ifvA m&ft) <D'^is>)t>m£tfi-v*=,j h 

»* <*jfftTI« (*) «5X*1/-^EX-1 2 

(*jWk-9tHl c») ^>i'^-< , ") . 5 0 y 7A0 



5 

»7K* h5>K T "RES0 1 5) SO^OO^A 

MCt. 1 2 .5^7A©*-F5> (5Sffl3S n a D I3l 
(#) I?) &0>'3 1 .3^7Afflt KP + Wpe-iM 

^;h*jup-x ( 2 fifi%7kjgjft© 2 O'CJcfcWStt 

S:^28 ,0 0 O-te^tf-fX) to£V6 .2 ?v &<D 
tf'Jx^u^yn-ju (=#fkj«ij| («) Si, 
Prf-Jt/B 00 0 T ") &m*.> C©jg^f?^4±-Wlig 

[003 8 ] &i>r. C®n^«KC3Ka7fc«7MtSAi4 
4 0y9Atft5<t9K«Iitr. «ET («1 00-7 
OOmrrHq) KtilBftB]. mWbtc. C©SHUC*H,>r. 
it$&©^+^7 HC{;U 0r©#*£»S3#, jg«g 

tlfcftiPOfc. 

[003 9] t ©J; 3 <C 0 r f# ^ftfcilMfJS:* 'J x^ 
U>»CCAti. ^3-5 088, SfiflM4 0-C-C$y£L 
fc. cn*JfW«^« (*H«Itt«DE-3 5 

[0040] &(C. AfiSJPffliSSS*. ±IBffttM 

$«Ci»U Cti*flK>r. IHUMIAIItfctS 
0mnxj;c 3 Own. -bJl/^3 0 OjB/^-f >?-©ft*i 

[0 0 4 1 ] ^CCC*l*S3 4 0mn{CWWrl/> ^x#A 

[004 2] [XttM-l ] IUI9V-irf»64iA:«t9 
^ h/^*A«SJ^©-b;l/fl,(c > 2 .5k* 5 A/cm", 
R.H.:0%. 2 4"C©EE2*3 0fJ>maBOfc. C© 
E£«^X;l/£ij£f), i2^?L(DrtS©*(Cgf SJ:5(C 

[004 3] tt'>i*AJ5S»*)*. 2 4*C. 

R.H.: 4 3%©^T(C2 4I^W©@^jt«{CffL/ 

r. mkmm*ntc. 

[0044] isetrsjitKor, sfii©^*!^^*^ 
jsofc. ^rowttittt* cai ) {C/^r. 

[0045] [KatW-2] WB«-l"C»l5tlfc-tf*5 
•Y h^x^AJS^O-feJUfUC. 2 .5k?7A/cm\ 
R.H.:0%. 2 4*C©E^3 0#ISaillU/c o C© 

K^ck&mmzj xtv^y) . •fe;HL©F*3it©^{cg 

[004B]*oa. tt^-*A«»»*. 115 , C > 
R.H . : 1 %©£fTFK2ISrd a ©Ml£$<CttOr, fg 

[0047] Jiiatiuiitcur. 5ffl©ttfti&£'ft&fl; 
fiSL/c. -e©mn^i4^ cai ) tc^-r. 

[004 8 ] [JII6W-3] »6«-ir»i&tifc-tf*7 
■< h^x^ASEJf5^©-fe;HUC, R.H.:3%. 80"C 
©SIR* 1 2 OtMUJililOfc. c©fiR(t J: SilBltt-tz 

^?LteJ:o'^i/7A>fa«:g-rsj:^ccorifofc. 
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[oo49]-em w^~f}&imy»z, iis-c. 

R.H.: l%0^frT{C2i!Frfl<DflD^|£«K:Wl/r. fg 
[0050] ±IB4 mmc OT. 5 ^©IgjBWUfcft 

BBCfc. *©«n»tt* can tc^-r. 
[0051] i2ffim-4]$mm-ivftntitcv*7 

4Y'^~ijUmyto<D*hlUt. R.H.:3%. 80"C 

J^icorff -?/<:,, 

[0 052 ] »"-*Afi80»* v 7 7 

Si, 115*0. R.H.: 1 %©&fTF{c 2 fctfi©^ 

bettor, mmmmmtc. 
[0053] ±iaiiiifiiccor. smofti&mmat 
ao*. fcofwifttt* can cctp-t. 

[0 0 54] [HJS^-5 ] KSM-l rff ht\tcV*v 
■i h^x#A$^©-te;l/?UC. R.H.:3%. 80"C 
©fi»£3 0#|g|iIBlofc. c©SSUcJ:*«BU3:. ^ 
20 ■feJl'?L©rt , JI©^{cg-r-5a:^{C0. mx 

ft A j>HgtC Ofct, » <fc 5 K?f o tc. 

[0 0 5 5] <€•©&. f»^x/7AeyBigJ4, 1 1 5-C, 
R.H.: l%©£#TK2l$H©»&*iK:ttOr. f£ 

[0 056] iEiiaittCCOr. 5^>f£$fi£B»£ft 

■soft. *©»wi$tt* can cc^-r„ 

[0 057 ] [XJfcM-6] HJS&t*ll ~5rf#6*-lfcl£ 
^SfiXfi^^^ ((ft)* h+ViSI. SUPER BURN SB-20 

25012) fir. 7 00'C, 2^HO«W5*!f-9-A:4C 

[0058] [imm-\ ] trnm-mfthfttc^-ft 

^ffi&fo*, 2 4'C, R.H. : 4 3%©^frT(C2 4B# 
[0059] ±IBip)«CC0r. 518©^^^?:^ 

jso/c ^©fiin^ii* can tc^-r. 
[0060] i\mm-2 ] stsffi- 1 rf# ht\tc»-ft 

MSffifa*. 1 15"C. R.H.: l%©^frTCC2^Pfl 
40 [006 1 ] ±!ei|3]liCt0r. 5fl«D|KilUBI^«ff 

■tKo/c ^©sun^tt* can vant. 

[0 06 2] [ftMtm-3 ] tmVt-l ■C'mhtltcJy-ij 
AfiS^wPBPftjtriS^c^^tco. ^©nM*^ 
iSttllli^ -/^Arv yXO. 1 1 5"C. R.H.: 1 %© 

tcc 2 K5frfl©»niiie*i{cft o r . tfMi&m»i& 

[0 06 3 ] iEilSlttCCOr. 5(1©^^^^ 

■isofc. ^©tu^tt* cai j ic^-r. 

[0064] 

so imi] 



*1. 
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2 


3 


4 


5 


1. 


<DE2 (241 R. H. = OX 2. 5kg/cm 2 ) 308 tMtMil 


© 


© 


© 


© 


© 


2 


(DEES (24t R. H. = OX 2. 5kg/cm 2 ) 30& tMMHI 
mnHMEM (1181 R.B.= IX 2» 


0 


0 


0 


0 


O 


3. 


(DSHftJi (got r. e. = 3x) 120* i\--utm 

®haimm (list ii. b.- ix 2«d 


@ 


© 


0 


0 


O 


4. 


®SE£Ji (80t R. B. = 3X, 7?rKSd) 30^ A-HilSI 
©JD&£j& (115t R. B. = IX m him) 


© 


@ 


© 


© 


© 


5. 


®&imm (80t R. B. = 3X) 30» tAO4i0»H 
©flD&££ (115t R.B.= IX 248) 


© 


© 


© 


© 


© 


it 1. 


( 24t R,H.=43X 24N ) 


0 


0 


X 


X 


X 


ifc2. 


mm,m (list r.b.= ix am 


X 


X 


X 


X 


X 


Jt3. 


fln&£i» (list R.a= ix, 77rust) 


O 


0 


0 


X 


X 



x (^-T^rtlBlc^SfcOtftilfifci)) 
O fiff ( 1 ~ 2 'rWi t>-ffrK ? 5 y ? 
© ft* (£ < OlttMitt t) 



[0 06 5] [ 



-2 ] t^s^-^ajS^cd 



2,500^7 A ©TJUS^ (BBfffltld*) 

H>AL-160SG-4) fC 1 2 5 y-7 A©t5 5 v ? Zf&Bm 

[0066] C©ii^{C^S*4 50 0^5 

Ai<cSJ:5K:aj*r. «ST (fll 0 0-7 0 0rrroH 

q) cc#jib#|IB. iBHUc. ccD^tctetir. £ttft 

[006 7] CVXllCLr'&fztltcmmilZXi)** 
U>^{CAft. ft3-5SBI, §j&&l>04 O'CTJSfiS 

[0 06 8 ] ^K. "^ftAOJBflteS*. USfftUtft 
30mmxJ;C30mm. -bJl-S[3 0 0f@/^^7-f 
[0 06 9] fiK-CC, Cft£g<*4 0mmCCt?J»fU ;n 



[0070] [sas«-7] mmm-z-c&z titer** 

t »i * AfiXJfJ^(D-fe 4-fLCC. R.H.:3%. 8 0'CO 

[0 07 1 3 »^-*A)jJ^^?r, 115'C. 

R.H.: l%CD^T(C2B#ra©tt]^|SiiCCftL.T. ft 

[0 07 2 ] JhC&mWCl/C, 5flOf£Ml^«|«f^ 
fiSUc. *©tHV8tt* C«2] (C^-f. 
[0073] [*JS^-8 ] »M«-7 rf#6tt/ci£$JiX 

( H»V|3L SUPER BURN SB-2025D 

^ T ")rt-C. 1,6 0 0-C, 2B$|ffl©«&*tfofciC 

[0074] [lt*m-4 ] WmW-2 rS&tlfc"-* 
^f&mni. 1 15*C. R.H.: 1 %<D&ttTCC 2B#H 

[007 5] ±lfiiTOcbr. 5<B©&*g)»5£ft 

[0 07 6] 
[*2] 
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7. 


(Da©£*l (80t R. H. = 3X) 308 AzUtfll 
®taflMfett(115C B.H.= IX 2M) 


© 


® 


© 


© 


© 


ifc4. 


sn»i^is (list rj.= ix an 


0 


0 


X 


X 


X 



© ft!? (£<ChOWi*W 



